Generation of caspase::V5::TurboID knock-in alleles using CRISPR/Cas9. V5::TurboID was inserted at the 3′ end of caspase-coding sequences (dcp-1, drice, and dronc) to generate caspase::V5::TurboID knock-in alleles (schemes in Fig. 5A -C) through CRISPR/Cas9-mediated homology-directed repair. Pairs of guide RNAs were identified using CRISPR Optimal Target Finder tool available on flyCRISPR (http://flycrispr.molbio.wisc.edu/). The DNA fragments for the guide RNAs were subcloned in the BbsI-digested U6b-sgRNA-short vector ((20) ; gift from N. Perrimon). The following primers were annealed to generate the DNA fragments for guide RNAs: Dcp-1::V5::TurboID-1 (5′-TTCGGGTGGCCATACTCTCGCACG-3′ and 5′-AAACCGTGCGAGAGTATGGCCACC-3′), Dcp-1::V5::TurboID-2 (5′-TTCGGGAAGCGGGGCAGTTTGGAG-3′ and 5′-AAACGGGTGCAGGACTCAAAGTCC-3′), Drice::V5::TurboID-1 (5′-TTCGGGACTTTGAGTCCTGCACCC-3′ and 5′-AAACCGTGCGAGAGTATGGCCACC-3′), Drice::V5::TurboID-2 (5′-TTCGGCGCCGGCCTGGCGCACAGG-3′ and 5′-AAACCCTGTGCGCCAGGCCGGCGC-3′), Dronc::V5::TurboID-1 (5′-TTCGGCCAAGTCTTGCCGACACTC-3′ and 5′-AAACGAGTGTCGGCAAGACTTGGC-3′), Dronc::V5::TurboID-2 (5′-TTCGGTGATGCCTGAGTATGTAAT-3′ and 5′-AAACATTACATACTCAGGCATCAC-3′).
For generation of the homology-directed repair template, DNA fragments of the 5′ homology arm with V5::TurboID were assembled into the BsaI site and the DNA fragment of the 3′ homology arm was assembled into the SapI site of pBac[3xP3-DsRed_polyA_Scarless_TK] (generated by T. Katsuyama, the full sequence is given below) using NEBuilder HiFi DNA Assembly (New England Biolabs). The PAM sequences of the gRNA-binding sites in the donor template were mutated to prevent Cas9-directed cleavage following homology-directed repair. The V5::TurboID fragment was amplified from V5-TurboID-NES_pCDNA3 (#107169, Addgene). The DNA fragments were amplified by PCR using the following primers: dcp-1 5′ homology arm-1 with mutated PAM (forward primer, 5′-TGAAGGTCTCCTTAACTGATCTTCAACCACGAATT-3′, and reverse primer, 5′-GCCGTGCTCGCCGTGCGAGAGTATG-3′), dcp-1 5′ homology arm-2 with mutated PAM and N-terminus of V5::TurboID (forward primer, 5′-CTCGCACGGCGAGCACGGCTACCTG-3′, and reverse primer, 5′-GGGGATGGGCTTGCCGCCAGCCTTATTGCCGTTCG-3′), V5::TurboID (forward primer, 5′-GGCAAGCCCATCCCCAACCCCCTGCTGGGCCTGGA-3′, and reverse primer, 5′-TCATCACTGCAGCTTTTCGGCAGACCGCAGACTGA-3′), dcp-1 5′ homology arm-3 with C-terminus of V5::TurboID (forward primer, 5′-AAGCTGCAGTGATGAGAAGAGATCTCCCTTCGAAG-3′, and reverse primer, 5′-TCTTTCTAGGGTTAAATGCATTAATAGTTCCTTCG-3′), dcp-1 3′ homology arm-1 with mutated PAM (forward primer, 5′-TCTTTCTAGGGTTAAATATGATCTCGATTTGAATT-3′, and reverse primer, 5′-GTTTCCCGGCTCCAAACTGCCCCGCTTCCC-3′), dcp-1 3′ homology arm-2 with mutated PAM (forward primer, 5′-TTGGAGCCGGGAAACTTAGCCAAGACGCCT-3′, and reverse primer, 5′-GACGGCTCTTCATTACATATTAGTGTGACGTTGTA-3′), drice 5′ homology arm-1 with mutated PAM (forward primer, 5 ′ -TGAAGGTCTCCTTAACAAGATTCCAGTGCACGCCG-3′, and reverse primer, 5′-CGGAGTGTCGGGGGTGCAGGACTCA-3′), drice 5′ homology arm-2 with mutated PAM and N-terminus of V5::TurboID (forward primer, 5′-CTGCACCCCCGACACTCCGGAGATG-3′, and reverse primer, 5′-GGGGATGGGCTTGCCAACCCGTCCGGCTGGTGCCA-3′), V5::TurboID (forward primer, 5′-GGCAAGCCCATCCCCAACCCCCTGCTGGGCCTGGA-3′, and reverse primer, 5′-TCATCACTGCAGCTTTTCGGCAGACCGCAGACTGA-3′), drice 5′ homology arm-3 with C-terminus of V5::TurboID (forward primer, 5′-AAGCTGCAGTGATGATGGCTAATGGTATGGATCAA-3′, and reverse primer, 5′-TCTTTCTAGGGTTAAATTTCTCTGAATTCAACCCA-3′), drice 3′ homology arm-1 with mutated PAM (forward primer, 5′-TCTTTCTAGGGTTAAAGCCTGTCAGCAAATCCGAC-3′, and reverse primer, 5′-GAGGATCGTCCTGTGCGCCAGGCCGGCGCC-3′), drice 3′ homology arm-2 with mutated PAM (forward primer, 5′-CACAGGACGATCCTCCACGGAGATGACCTCGATGC-3′, and reverse primer, 5′-GACGGCTCTTCATTACCGTCTCCGTGGGCCCGGCC-3′), dronc 5′ homology arm-1 with mutated PAM (forward primer, 5′-TGAAGGTCTCCTTAACAAATGTCCTTATTTGGTGA-3′, and reverse primer, 5′-ATAGCAGACGAGAGTGTCGGCAAGA-3′), dronc 5′ homology arm-2 with mutated PAM and N-terminus of V5::TurboID (forward primer, 5′-CGACACTCTCGTCTGCTATGCTAAT-3′, and reverse primer, 5′-GGGGATGGGCTTGCCTTCGTTGAAAAACCCGGGAT-3′), V5::TurboID (forward primer, 5′-GGCAAGCCCATCCCCAACCCCCTGCTGGGCCTGGA-3′, and reverse primer, 5′-TCATCACTGCAGCTTTTCGGCAGACCGCAGACTGA-3′), dronc 5′ homology arm-3 with Cterminus of V5::TurboID (forward primer, 5′-AAGCTGCAGTGATGATTGCCGCCACTGGACATTTT-3 ′ , and reverse primer, 5′-TCTTTCTAGGGTTAATTATATACAAACTGCGGTTT-3′), dronc 3′ homology arm-1 with mutated PAM (forward primer, 5′-TCTTTCTAGGGTTAAAATCTATTTACATTTCTAAAATTTCATTGGGACAC-3′, and reverse primer, 5′-TGTAATTGCCCAAAAGCCGCATAAGCCAAA-3′), dronc 3′ homology arm-2 with mutated PAM (forward primer, 5′-TTTTGGGCAATTACATACTCAGGCATCACC-3′, and reverse primer, 5′-GACGGCTCTTCATTAGACAGGTGATGAACTACCGC-3′). The detailed plasmid DNA sequences are available upon request. The transgenic flies were generated by BestGene Inc. Each DsRed-positive transformant was isogenized and confirmed by genomic PCR and sequencing.
Gal4 expression check. Larvae and pupae were digitized using a fluorescent stereomicroscope Leica MZ16F (Leica Microsystems) equipped with a CCD camera. Imaginal discs of early (feeding) and late (wandering) 3rd instar larvae were dissected, followed by immunohistochemical staining (details are described below).
Wing size, cell size, cell number and leg length measurements. Flies were placed on acetic acid agar plate (2% agar, 1% sucrose, 0.36% acetic acid) to lay eggs overnight. The plates were collected and the eggs were incubated at 25 °C for 24 hours. The 1st instar larvae were collected form the agar plate and 30 larvae were placed in one vial for precisely controlling the larval density. These flies were raised at 25 °C. After more than 2 days of hatching, the adult female flies were collected and submerged into 99.5 % ethanol to dehydrate for 24 hours. The dehydrated flies were dissected to mount their wings and hind legs using Euparal (Waldeck) with the dorsal side upward. Images were digitized using an upright microscope Leica DM5000B (Leica Microsystems) equipped with a CCD camera. Wing sizes and leg lengths were measured using the ImageJ (NIH) software (see SI Appendix, Fig. S2A and C for more details). For cell size and cell number measurements, the proximal area of the rectangle (0.035 mm 2 Fig.  S2B for more details) was analyzed by counting the small bristles on the dorsal side. The total cell number was calculated using cell density and wing area.
Pupal size measurement. Pupae were put on glass slide with double-sided tape with the dorsal aspect up. The pupae were digitized using a fluorescent stereomicroscope Leica MZ16F (Leica Microsystems) equipped with a CCD camera. The pupal case sizes were measured using ImageJ (see SI Appendix, Fig. S3A for more details). After taking pictures, the pupae were placed into a 96-well plate one by one. After hatching, the sex of each individual was scored, for which the female pupal case sizes were used.
Fluctuating asymmetry measurement. Both the right and left wings were mounted and measured as mentioned above. To minimize measurement error, each wing was measured twice (RM1,i and RM2,i). The average wing size from the two measurements (Rave,i = (RM1,i + RM2,i) / 2) was used for further analysis. For each fly, the difference of right -left wing size (Di = Rave,i -Lave,i) was calculated. / n) was subtracted from Di to correct the directional asymmetry (adjDi = Di -Dave). For statistical analysis, the absolute values of adjDi (|adjDi|) of each group were subjected to Mann-Whitney U test.
Pupation time measurement.
Flies were placed on acetic acid agar plate to lay eggs for 4 hours. The plates were collected (After Egg Laying (AEL) 0 h) and the eggs were incubated at 25 °C for an additional 24 hours. The 1st instar larvae were collected from the agar plate (After Egg Hatching (AEH) 0 h, which corresponds to AEL 24 h) and 30 larvae were placed into one vial for precisely controlling the larval density per vials. These flies were raised at 25 °C. The newly formed pupae were counted every 8 hours from AEH 136 h to AEH 216 h and AEH 288 h.
Curly-up and opaque (cell remaining) fly wing scoring and screening. Wing phenotypes were scored after more than 2 days of hatching. The RNAi screening was blinded. For image acquisition, adult female flies were anesthetized with CO2. The top view images were digitized using a fluorescent stereomicroscope Leica MZ16F (Leica Microsystems) equipped with a CCD camera. The side view images were digitized using a α6500 camera (Sony) equipped with Makro-Planar 60 mm F2.8 lens (Carl Zeiss). For the remaining wing cell DNA staining, 4 mM Hoechst 33342 (#H3570, Invitrogen) was injected into the adult abdomen using FemtoJet 4i (Eppendorf). Glass capillaries were generated from Drummond Microcaps, 30 µl (Drummond Scientific Company), using PC-10 Puller (Narishige). One hour after the injection, the wings were removed and mounted using Euparal (Waldeck). Images were digitized using an upright microscope Leica DM4000B (Leica Microsystems) equipped with a CCD camera.
Immunohistochemistry. The WDs of late 3rd instar larvae were fixed with 4% paraformaldehyde (PFA) in PBS. The pupal wings of 24 h After Puparium Formation (APF) were dissected following the protocol described previously (21) and fixed with 4% PFA in PBS. The samples were washed in PBS plus 0.1% Triton X-100 (PBST) and subsequently blocked in PBST with 5% normal donkey serum (PBSTn) for 30 min, and incubated with primary antibodies in PBSTn overnight at 4 °C. Next, the samples were washed with PBST and incubated for 2 h with secondary antibodies in PBSTn, and again washed with PBST. Images were taken with Leica TCS SP8 or Leica TCS SP5 confocal microscope (Leica Microsystems). The primary antibodies used included mouse antiNubbin antibody (1:10, gift from S. Cohen), rabbit anti-phospho Histone H3 (Ser10) antibody (1:100, #06-570, Millipore), rat anti-mCD8 antibody (1:500, #MCD0800, Invitrogen), rabbit anticPARP antibody (Y34) (1:250, #ab32561, Abcam), and mouse anti-V5 antibody (1:200, #R960-25, Invitrogen). The secondary antibodies used included Alexa Fluor 647-conjugated goat antimouse IgG (1:500, #A-21240, Molecular Probes), Alexa Fluor 488-conjugated goat anti-rat IgG (1:500, #A-11006, Molecular Probes), Alexa Fluor 568-conjugated donkey anti-rabbit IgG (1:500, #A-10042, Molecular Probes), and Cy3-conjugated donkey anti-mouse IgG (1:500, #715-165-151, Jackson Immuno Research). Streptavidin Alexa Fluor 633-conjugate (1:500, #S21375, Invitrogen) for biotinylated proteins staining and 4 µM Hoechst 33342 (#H3570, Invitrogen) for nuclear staining were used during the secondary antibody incubation. Images were analyzed and edited using ImageJ.
Quantification of WD volume.
Images were taken at every 1 µm increment along the z-axis. Image stacks were used for volume quantification. The dorsal volume ratio was quantified by measuring the total Nubbin volume and GFP-positive Nubbin volume using ImageJ, following the calculation of the ratio of dorsal GFP-positive Nubbin volume against the total Nubbin volume. The images were analyzed semi-automatically using ImageJ macro. Briefly, the Nubbin channel was filtered by "Gaussian Blur 3D (x = 1, y = 1, z = 1)", and processed with "Make Binary" ("Otsu" method), and the Nubbin volume was measured by "Analyze particles". Next, the GFP channel was filtered by "Gaussian Blur 3D (x = 1, y = 1, z = 1)", and processed with "Make Binary" ("Otsu" method) to define the GFP-positive ROI. Applying the defined ROI to the Nubbin channel, which is primarily processed by "Gaussian Blur 3D (x = 1, y = 1, z = 1)" and processed with "Make Binary" ("Otsu" method), GFP-positive Nubbin volume was measured.
Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay. TUNEL assay was performed using the ApopTag Red in situ apoptosis detection kit (Millipore) according to the manufacturer's instruction. The WDs were dissected and fixed for 20 min at room temperature in 1% PFA in PBS. The samples were then washed with PBS three times, 5 min per wash. Next, the samples were re-fixed in ethanol: acetic acid, 2:1, for 5 min at -20 °C; washed in PBS twice, 5 min per wash; incubated in equilibration buffer (ApopTag kit; Millipore) for 10 sec; and incubated again in reaction buffer (TdT enzyme; ratio 7:3; ApopTag kit) at 37 °C for 1 h. The TdT reaction mix was replaced with stop buffer (diluted 1:34 in dH2O; ApopTag kit) and incubated for 10 min at room temperature. Then, the samples were washed three times with PBS, 1 min per wash; and incubated with anti-digoxigenin antibody solution (diluted 31:34 in blocking solution; ApopTag kit) for 30 min at room temperature. The samples were then washed four times in PBS, 2 min per wash. For the subsequent antibody staining, the samples were blocked in PBSTn for 30 min, and incubated with primary antibodies in PBSTn overnight at 4 °C. The samples were next washed with PBST and incubated for 2 h with secondary antibodies in PBSTn, and then again washed with PBST. The primary antibody used is rabbit anti-GFP antibody (1:500, #598, MBL). The secondary antibody used is Alexa Fluor 488-conjugated donkey anti-rabbit IgG (1:500, #A-21206, Molecular Probes).
Quantification of the TUNEL and cPARP ratio. Images were taken at every 4 µm increment along the z-axis. Maximum intensity projection images were used for quantification. The TUNEL/cPARP ratio was quantified by measuring the area of the TUNEL/cPARP-positive and GFP/mCD8-positive pixels using ImageJ, by calculating the ratio of TUNEL/cPARP stained pixels to GFP/mCD8 stained pixels. The images were analyzed semi-automatically using ImageJ macro. Briefly, the GFP/mCD8 channel was processed by "Auto Threshold" ("Huang" method), and the GFP/mCD8-positive area was defined by "Analyze particles." Within the GFP/mCD8-positive area, the TUNEL/cPARP channel was processed by "Auto Threshold" ("MaxEntropy" method), and the TUNEL/cPARP-positive area was defined by "Analyze particles."
Western Blotting. For the experiments shown in Fig. 4B and SI Appendix, Fig. S9 , the wandering 3rd instar larvae were irradiated with 50 mJ/cm 2 using FUNA UV Crosslinker FS-1500 (Funakoshi) and incubated at 25 °C for 8 hours. Three wandering 3rd instar larvae were dissected to remove the digestive tract and the fat body. The remnants were rinsed with PBS twice and then homogenized with 60 µl lysis buffer (1% NP40, 500 mM NaCl, 20 mM EDTA, 10 mM NaF, 1xcOmplete, EDTAfree Protease Inhibitor Cocktail (Roche), 1 mM PMSF, 2 mM Benzamidine, 500 mM Tris-HCl (pH 7.4)). The samples were centrifuged (15,000 g, 5 min, 4 °C) and 50 µl supernatant was collected and mixed with 10 µl 6x Laemmli sample buffer. For the experiment shown in Fig. 5J, 30 WDs of the late 3rd instar larvae were dissected and rinsed with PBS once and then homogenized with 45 µl 1x Laemmli sample buffer. The samples were boiled for 5 min at 95 °C and centrifuged (15, Fig. 5J , the samples were separated by 12.5% SDS-PAGE. Then, the proteins were transferred to Immobilon-P PVDF membranes (Millipore) for immunoblotting. The membranes were blocked with 4% skimmed milk for 30 min. Immunoblotting was performed with the antibodies mentioned below that were diluted with Can Get signal immunoreaction enhancer (TOYOBO) solution 1 (for 1st antibodies) and solution 2 (for 2nd antibodies). Antibodies and their dilutions used are as follows: mouse anti-myc monoclonal antibody (1:10,000 for both full length SCAT3 and cleaved SCAT3 (SI Appendix, Fig. S9 ), 1:1,000 for cleaved SCAT3 (Fig. 4B) , #R950-25, Invitrogen), mouse anti-V5 monoclonal antibody (1:5,000, #46-0705, Invitrogen), mouse antiHistone H3 monoclonal antibody (1B1B2) as a loading control (1:10,000, #14269, Cell Signaling Technology), and anti-mouse IgG HRP Conjugate (1:10,000, #W402B, Promega). The membrane for streptavidin blotting was blocked with 3% BSA. Streptavidin blotting was performed with streptavidin-HRP (1:20,000, #SA10001, Invitrogen) diluted with Can Get signal immunoreaction enhancer solution 2. The signals were visualized using Immobilon Western Chemiluminescent HRP Substrate (Millipore) and FUSION SOLO. 7S. EDGE (Vilber-Lourmat). Contrast and brightness adjustment were applied equally using Evolution Capt software (Vilber-Lourmat).
Microarray sample preparation and analysis. For microarray analysis, 20 WDs of female wandering 3rd instar larvae were collected. Total RNA was extracted by QIAzol Lysis Reagent (QIAGEN), followed by purification using the RNeasy Plus Micro Kit (QIAGEN). We used 200 ng total RNA for the analysis using the Drosophila V2 microarray, according to the manufacturer's instructions (Agilent SureScan). Quintuplicate samples were used for each genotype. The data were analyzed using R software. Using the Linear Models for Microarray (limma) package (22, 23) , the single-channel Agilent intensity data were read with modified read.maimages. Then, the data were normalized with normalizeBetweenArrays (method = "quantile"). Principal component analysis was performed by prcomp. Differential expression analysis was performed using linear models and empirical bayes methods (22) . GO analysis was performed using DAVID (24, 25) with a statistical significance of q < 0.05 for up-or down-regulated genes. The microarray data are available at the NCBI Gene Expression Omnibus (https://www.ncbi.nlm.nih.gov/geo/) under series accession number GSE136170.
Statistical analysis. Statistical analysis was performed using GraphPad Prism 7. The statistical tests used are described in the figure legends. Statistical significance is shown as follows; n.s., P > 0.05; *P < 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001. 
Detailed genotypes of the flies used in the figures.

Fig. 1B-D (Left to
UAS-LacZ-RNAi/+ UAS-LacZ-RNAi/+; C10-Gal4/+ UAS-dark-RNAi (V100405)/+ UAS-dark-RNAi (V100405)/+; C10-Gal4/+ UAS-dronc-RNAi (V23035)/+ UAS-dronc-RNAi (V23035)/+; C10-Gal4/+ UAS-drice-RNAi (V28065)/+ UAS-drice-RNAi (V28065)/+; C10-Gal4/+ UAS-dcp-1-RNAi (V107560)/+ UAS-dcp-1-RNAi (V107560)/+; C10-Gal4/+ UAS-decay-RNAi (V43028)/+ UAS-decay-RNAi (V43028)/+; C10-Gal4/+ UAS-decay-RNAi (V100168)/+ UAS-decay-RNAi (V100168)/+; C10-Gal4/+
apterous-Gal4, UAS-mCD8::GFP, UAS-dcp-1-RNAi (V107560)/CyO was crossed to each UASRNAi line. apterous-Gal4, UAS-mCD8::GFP, UAS-decay-RNAi (V100168)/CyO was crossed to each UASRNAi line.
Sequence of pBac[3xP3-DsRed_polyA_Scarless_TK]
GGTCTCCTTAACCCTAGAAAGATAGTCTGCGTAAAATTGACGCATGCATTCTTGAAA TATTGCTCTCTCTTTCTAAATAGCGCGAATCCGTCGCTGTGCATTTAGGACATCTCAG  TCGCCGCTTGGAGCTCCCGTGAGGCGTGCTTGTCAATGAGGTAAGTGTCACTGATTTT  GAACTATAACGACCGCGTGAGTCAAAATGACGCATGATTATCTTTTACGTGACTTTT  AAGATTTAACTCATACGATAATTATATTGTTATTTCATGTTCTACTTACGTGATAACTT  ATTATATATATATTTTCTTGTTATAGATATCCAATTCGGGATCTAATTCAATTAGAGA  CTAATTCAATTAGAGCTAATTCAATTAGGATCCAAGCTTATCGATTTCGAACCCTCGA  CCGCCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAA  GCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAAC  AAGCTAAACAATCGGCTCGAAGCCGGTCGCCACCATGGCCTCCTCCGAGGACGTCAT  CAAGGAGTTCATGCGCTTCAAGGTGCGCATGGAGGGCTCCGTGAACGGCCACGAGTT  CGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGGCACCCAGACCGCCAAGC  TGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCCCAGT  TCCAGTACGGCTCCAAGGTGTACGTGAAGCACCCCGCCGACATCCCCGACTACAAGA  AGCTGTCCTTCCCCGAGGGCTTCAAGTGGGAGCGCGTGATGAACTTCGAGGACGGCG  GCGTGGTGACCGTGACCCAGGACTCCTCCCTCCAGGACGGCTCCTTCATCTACAAGG  TGAAGTTCATCGGCGTGAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACTA  TGGGCTGGGAGGCGTCCACCGAGCGCCTGTACCCCCGCGACGGCGTGCTGAAGGGC  GAGATCCACAAGGCCCTGAAGCTGAAGGACGGCGGCCACTACCTGGTGGAGTTCAA  GTCCATCTACATGGCCAAGAAGCCCGTGCAGCTGCCCGGCTACTACTACGTGGACTC  CAAGCTGGACATCACCTCCCACAACGAGGACTACACCATCGTGGAGCAGTACGAGC  GCGCCGAGGGCCGCCACCACCTGTTCCTGTAGGGGCCGCGACTCTAGATCATAATCA  GCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCT  GAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTAT  AATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCA  CTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATTTGTTACTTTATAG  AAGAAATTTTGAGTTTTTGTTTTTTTTTAATAAATAAATAAACATAAATAAATTGTTT  GTTGAATTTATTATTAGTATGTAAGTGTAAATATAATAAAACTTAATATCTATTCAAA  TTAATAAATAAACCTCGATATACAGACCGATAAAACACATGCGTCAATTTTACGCAT  GATTATCTTTAACGTACGTCACAATATGATTATCTTTCTAGGGTTAATGAAGAGCCGT  CAATCGAGTTCAAGGGCGACACAAAATTTATTCTAAATGCATAATAAATACTGATAA  CATCTTATAGTTTGTATTATATTTTGTATTATCGTTGACATGTATAATTTTGATATCAA  AAACTGATTTTCCCTTTATTATTTTCGAGATTTATTTTCTTAATTCTCTTTAACAAACT  AGAAATATTGTATATACAAAAAATCATAAATAATAGATGAATAGTTTAATTATAGGT  GTTCATCAATCGAAAAAGCAACGTATCTTATTTAAAGTGCGTTGCTTTTTTCTCATTT  ATAAGGTTAAATAATTCTCATATATCAAGCAAAGTGACAGGCGCCCTTAAATATTCT  GACAAATGCTCTTTCCCTAAACTCCCCCCATAAAAAAACCCGCCGAAGCGGGTTTTT  ACGTTATTTGCGGATTAACGATTACTCGTTATCAGAACCGCCCAGGGGGCCCGAGCT  TAAGACTGGCCGTCGTTTTACAACACAGAAAGAGTTTGTAGAAACGCAAAAAGGCC  ATCCGTCAGGGGCCTTCTGCTTAGTTTGATGCCTGGCAGTTCCCTACTCTCGCCTTCC  GCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAG  CTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAG  AACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCT  GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAG  TCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAA  GCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTT  TCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCG  GTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGAC  CGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTAT CGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGT  GCTACAGAGTTCTTGAAGTGGTGGGCTAACTACGGCTACACTAGAAGAACAGTATTT  GGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGA  TCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATT  ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGAC  GCTCAGTGGAACGACGCGCGCGTAACTCACGTTAAGGGATTTTGGTCATGAGCTTGC  GCCGTCCCGTCAAGTCAGCGTAATGCTCTGCTTTTACCAATGCTTAATCAGTGAGGCA  CCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTA  GATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGCGCTGCGATGATACCGCG  AGAACCACGCTCACCGGCTCCGGATTTATCAGCAATAAACCAGCCAGCCGGAAGGG  CCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTG  CCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCAT  CGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGT  TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGC  TCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGG  TTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGT  GACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTG  CTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGT  GCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTT  GAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACT  TTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGG  AATAAGGGCGACACGGAAATGTTGAATACTCATATTCTTCCTTTTTCAATATTATTGA  AGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAA  ATAAACAAATAGGGGTCAGTGTTACAACCAATTAACCAATTCTGAACATTATCGCGA  GCCCATTTATACCTGAATATGGCTCATAACACCCCTTGTTTGCCTGGCGGCAGTAGCG  CGGTGGTCCCACCTGACCCCATGCCGAACTCAGAAGTGAAACGCCGTAGCGCCGATG  GTAGTGTGGGGACTCCCCATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACG AAAGGCTCAGTCGAAAGACTGGGCCTTTCGCCCGGGCTAATTATGGGGTGTCGCCCT TCGCTGAA
Fig. S1 Expression pattern of C10-Gal4. (A-B) Expression pattern of C10-Gal4 in larva (A, A') and pupa (B, B'). The arrowhead indicates the position of WD. Genotypes: +/UAS-GFP (left), C10-Gal4/UAS-GFP (right). Scale bar: 1 mm. (C) Expression pattern of C10-Gal4 in wing (W),
haltere (H) and 3rd leg (3L) imaginal discs in early 3rd (C) and late 3rd (C', C'') larval stages compared with control (C'''). Genotypes: C10-Gal4/UAS-GFP (C-C''), +/UAS-GFP (C'''). Scale bar: 100 µm. Statistical analyses were performed with unpaired Student's t-test. n.s., P > 0.05; **P < 0.01; ***P < 0.001; ****P < 0.0001. and RHG RNAi (C) showed curly-up wing, further supporting the idea that curly-up wing phenotype is derived from growth defects. In this screening, we also recorded the opaque wing phenotype which corresponds to defect in apoptosis (28) . Indeed, Dronc DN overexpression (D), dark RNAi (E) as well as p35 overexpression (B) and RHG RNAi (C) flies showed opaque wing phenotype. We confirmed the remaining cells in opaque wing by staining the DNA (A-E). Thus, we determined whether RNAi suppressed wing growth and wing cell apoptosis by observing the adult wing phenotype (F). RNAi screening against all seven caspases revealed the opaque wing phenotypes without the curly-up wing phenotypes in all four dronc RNAi lines and two of the three drice RNAi lines (G, H, and SI Appendix, Fig. S7A ), indicating that apoptosis was inhibited under these conditions. On the other hand, one out of five dcp-1 RNAi line and three out of four decay RNAi lines showed the curly-up wing phenotypes without the opaque wing phenotypes or remaining wing cells (I-L and SI Appendix, Fig. S7A ). By introducing UAS-Dcr2 to enhance the RNAi efficiency, we also found the curly-up wing phenotypes in two dcp-1 RNAi lines, two strica RNAi lines, and one dredd RNAi line (SI Appendix, Fig. S7B ). In addition, one drice RNAi line showed the curly-up with opaque wing phenotype (SI Appendix, Fig. S7B ). However, none of the dronc RNAi lines showed the curly-up wing phenotypes even in the presence of UAS-Dcr2 (SI Appendix, Fig. S7B ), suggesting the Dronc-independent nature of the wing growth promoting effect. BL32963  V23033  V23035  BL34070  V28041  BL54059  V22593  V22594  BL32403  V28064  V28065  BL28909  BL38315  V34328  V34330  V107560  BL65879  V43028  V43029  V100168  BL63622 Fig. S11 . Transcriptome analysis of WD following caspase inhibition. To characterize the molecular mechanisms downstream of caspase activation, we determined the caspase inhibitionrelated changes in the overall transcriptome. We conducted a microarray analysis to detect the changes in gene expression upon p35 overexpression in the WDs using C10-Gal4. We prepared two control conditions of GFP overexpressing and LacZ overexpressing WDs. Principal component analysis (PCA) segregated p35 group with two control groups by PC1 and PC4 (A, B). Using the identified differentially expressed genes (C), we conducted a Gene Ontology (GO) analysis using DAVID (24, 25) . While caspase activity is sometimes reported as a regulator of cell cycle (29, 30) or modulator of the Hippo signaling pathway (31), we found neither Hippo signaling nor cell cycle in the GO analysis (D). Our data imply that, at least in the WD, caspase inhibition affects overall transcriptome, but does not have major effect on tissue growth signaling pathway. These results suggest an alternative pathway for sustaining the tissue growth of WD. 
